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#20 0 0-341680 

M^<3Dtttffi* > ^ (Z)MCD*f/S SrlBH ttffBfB^ b > ODfllA^^® 

BtrS^5^-^^^^S^cfev^T, ^Mb:t7^-^>'1^r^y hlc*ft-SACK7t>r^y h 
4?«tS:^'i;2/ K h U >y bT-^^-feS^mi:, 

bT-^*tiTVN-5ffi*^ttflB7!j'i7>^<^)1ii^:#bv\^-^jc, mu^'^y^o^ 
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#2 000 — 341 680 

*f ^5 S: ttflBm 2 ® 7^ - :/;!/ IciHIi-r S #a i: > 

*ttTv>s^M*'^, t&f3ll2®5^-y;i/iciB«:L7^-e®^4-e<Dtfrsa:*^7>'^® 
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#2000-3 41680 

T?®iBlB5Jj'i^>^f©'litJ:y 2oJ!^i^Jb/^$v^#•^^c, ^IB1iLfe;t7'i'>^'fitJcMlS 
trfia^^-^^M^ff^. ^#bfe7^-^A°>^r^y h{C^1--g>ACKA°>^>y b JC^^ 
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#2 000 — 341680 

mm-t^ 7^- ^5? A>?r h ® ^ > F h U -zTm. ^ fMS[-r <5 > 1? iim^Of^ 
> ^ ^aSr^o fc^^^ibTT^- ^5? ^y h SrjtM-r S i: ^ ® 

® n.^.x (3D ttf ia^fj 'i^>^®'fii4:y2o/jN$vA:«j't7>^ ttic?y-is -r J: U ¥ v > 

m^ic. ^Sl®5^~:;^;Hc|B1gb;fe^MC*fiS-r&5='-^?A°>r»y h*^«^b^ 

WiU'r'-9^mm.m-i-> ^mhtc^T'-^/^^^y hicM-rsACKA^r^y htc^^ 
« b fe^- a? /N'-^r ^y h fjmMM^mm t vx^titammm ^ ^mm^mm nvx 
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#2 0 0 0 — 3 4 1 6 8 0 

> e :i - ^ V^T|^^rf 1-^ I^CM V^ e> tl-g> y^D i'*^ A S:IH^ L/ a > tf a. - 
[000 1] 

yny^A&IB#b:^fH#^fltlCg9b. 4tlC, OSI (Open system Interconnecti 
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#2 000 — 341680 



[0 0 0 2] 

^Internet Engineering Task Force® "Transmission Control Protocol" ^ Re 
quest For Comments (Jgi^|^RFCi:fB*[lt-S) 793 (6IM:fi:iKA) il. "Require 

ments for Internet Hosts Communication Layers" , RFC1122T?^^c5 tl 

^M'^ZfU hzi;i'TCP (Transmission Control Protocol) It^M^^UUiy'^^ 

-i^iBjiii^- i^>^S:Ji#^-rs h^yy^^- hm-:fu h:=t)]yiivx}ti<w.m^nx 

[0 0 0 3] 

Tcp-nitmm^^^u-t^t^^K. T^-^^^fUTCPMsgp i^mmicpti^s 

ACK (Acknowledge ; >i»yfe-s?) Mmz^^i^mmuM^mmt.. m 

mmicpiz^-oxm^^ti^. m^^nr^kaL:^y±-t^izm^<mMmMt.. 
ic3ii'BMTCPicj;-g>s3t^>fvicj:-g,7='-^-fe^*^> h®^^^m • umm^n 
tjt o :ii^-mmmm^m^x v> ji^MTCPtt^MWTCP*^ e> tis ack^ 
y^-i^iz^i). T'-^commmtka^. mi-frjt<^mmTc?izmmvx\f^^^ 

t~^-^iz^:^yh<D^mmTc?^(Dmm^mn'r^z:}itf^x^^. 
fliiTCPtt. ^-'$iiz^:^yhmmmznm^^^^mmi'. nm^^-^ff^^^j^ 
h-t^^xiZ7''-^'tif:f^yh<Dmmmu-fy^mtit3i\f^m^> ^©v^-^j-fe^^ 

htt^^bfch*t*5bv=~^-fe^;*> h$rS^@li-§o TCPT-tt, 

f^-^-fe^^^>h^«^^®«I«lIv"t;fe*>t>, l§^M«?S:ff5Si-5o RFC793i:RFCl 
m-^^^Stl-STCPCttSlow start (^n- • ;^^-b) ^iCongestion Avoidan 

ce (fg^M) t.mtn^=i^(Dmmmm<ommtf^&m^t\'X\^^. 
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#2 000-341680 

[0 0 04] 

Slow stmrmnmn >( '7i!^'^ ^ h Ltcut^Kmm^ti^mmxu mmm 

TCP*^igil'i7>f > (Congestion Window : cwnd) H^itti^^^^ > K^7® 

h-^^ X (Maximum Segment Size : MSS) ^-D-^O)^^ X 

cwnd§:lMSS4)'CD"9->rX^ttJi^-t-ft[ft3?'e^So Congestion Avoi danced Slow Sta 

rtlCj3l-t<&cimd(Z)-9-^>Cj&^S3^^>f ^'©^-f i=sT'i7 h^.^.X<Dcwnd-^y( X(D^^^ 

?i^*^«^tlS:ttP^ccwnd0'9■>f xSriMSS^^-ii^i-^iI^T'^So mmmcpfj^^m 

P3?)MbTCP/\^y^*ip® Window Size y X) :7 -;V K'eM^^ tlS 

ffl®/jNSV\:3^T?M^3tl-&fc«), ^-©MTCP^^^jt^Sn -5 Window Size^^-;!/ 

}^<Dmi)^-\'^i^^^^m^itcmid<Dmi)^mM<Dmm^^y\^'^^^xt.fj^^). siow 

Start i: Congest ion Avo idancey ;i/ if U X A IC J: S ^t^A^TCP® X /!/ - :^ »y b ffi 

|glcMLT^@H65lC;&-5)o ^(Df=.ih. J: ^iWindow Size:7>f K©|t35j« 

n^9^^<^^^^r^ hlCj: U-ecDM^feS:^ffiL> cwndSr^^-^-fe^r^l^ 

ow StartT;i/rJUXAK:J:*Jcwnd®-9->rXS:fgtS:S8i§S:6^lC^3^lCitinS'i±T 
t:y^i8A^liS:^5tCit*nS-&SA<. -e^^ttCongestion Avoi dance T;i/^rU 

ic i: y ^ h t7 - ii^mm^m n 4¥nm^m^m vm^j^^ ^^^^^^^ t rjt 

[0 0 0 5] 

Slow Start ^3 J: t>*Congest ion Avoidanceli, — -if if y h (D^^<D^{iiK 
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#2 000 — 341680 

[0 0 0 6] 

TCP Renoiiig^litlSTCPCD— ||^lC^V>Ttt, "TCP Congestion Control" , R , 
FC2581 (5fM:S:ill{B) T?^§ttSFast Retransmit & Fast Recovery {.-yyT^ h 

#AS*i:to Fast Retransmit (Jgi^l^, FRet^l^.S*) -^tt, b ^ -fe 

:3i>h®=^i^®v^-4ffei^:ji> hSMlc<fcoT^#<WTCP3?)>P>j||#$4xe "1^^ 

C-^feSACK-fe > h" (Dupl icate ACK : M^ACKi: I^.St) $:3@|#{MTCP*^ 
^^l5t^fg-t-5:ii:Jcj: t;, ^i'fgiB!ITCP*^^^M^ACK;b^^JtSi0$:^•t■7^-^® 

hfelf^-rSo rziT', 33l^ffi!lTCP*^M«ACK^^g^{caimjC#^-&'rtC^^^(D 
m^CK^r^Mi-S^-e^oOtt, 3@IMbfc-5=-^"fe^:>t > h®^#ffi!lTCPT'(OSff 

h©#M^^T3&e)?i^S:^«)-5fe«?)'l?&-6o Fast Recovery (Jg^ 

|{|, FReciin^^.*) T'», 3@l^fiifTCPlC;fetj-Sfi:^ACK^^tt>IML,fe7^-t5?-fei5^;l 
>h3&^^««!lTCP{c^#$tifcz:i:S:at-rcii:A^e>. ji^iWTCPtt. SmcK^# 
lc<fcS#7ll^, M«ACK5:^M-rsi:5='-i5?-fei^^> h l oi^iiM'^'f > ^tf^ 
mmv. -etiicj: Uirfeic 7^-^12 > h$:3@l#i-S^S5*^T'^tili^^<^^ 

^^x*<D3i^-mmmM^izmm-t^o -fab. zia)ii^jii#MTCP«:^^»y bt7- 

ti^^^KUm-r^o *fe> #39IL;tT'~i5fir^^>h®JtMfli^:^^mnfce>FR 
eccOX^-MHSrij^T b, cwnd<Z)#[*^tsflBll3§l^«)cwnd®'fii®^:^A>e> Congest i 
on Avoidance$:|g$&*f*-5o 
[0 0 0 7] 

JtlBFR&FRlij||#MTCPj?)^iS^e*rJCT'~^-fei^;i > h Srit'^ bT V^S|I^^C— o 
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#2 000 — 341680 

j^^hjb^m^bfc^-^lC^t^-e^Sc Z:®^-^. ±|B®Wj2l^>fVi: Slow start 
, Congestion kvoid^ncelZ^S>nMm^iB^XfmmMmZit'^. ^-^"^^i^y 

, cwndif ^ X S: jti(«r ^;&'fitJC'gSofe^^ 2: T jiS ® jIM^^ 

[0 0 0 8] 

±«&C9Fast Retransmit & Fast Recovery^li, 1 OtD^-fff 'J/ >f > K 

^^>l> hlCj:-5Fast Retransmit0@i&*^^^lll^^-r <5«-^=fefe U . ZLO^^ 
«cwnd®'lii««-etl-rtl7CCD'fii® ^^)-lClii/h $ tl> cinid<^)^it3b^/h $<«CoTb*-9 

■etllCi^<Slow Starti: Congestion Avoidancetc J: y TCP®X;i/ — :/ 
M4|g*^-e4x»if^#$tl'^V>©-a-*^^-5o Zl(3D^@lCMb, "The NewReno 
Modification to TCP 's Fast Recovery Algorithm" , RFC2582 (5rm:SCi^C) 
a^^tl-SFast Recovery® BJc^i:. "TCP Selective Acknowledgment Options" 
, RFC2018 (5IM*iKD) "ea^^tlSTCP SACK (Selective Acknowledgments) 

zfi/my<Dmm<Dii-D(Dm^f^i>^B'^nx\f^^o 

[0 0 0 9] 

5IM:S:i>fC-e:^$tl'5Fast Recovery® ajc^li, ^tl^T^Fast Retransmit-e 
iimmmTC?i)^:^^-PmmMfp. t*5&t)t>. Fast Recover ycfilC^^X^-eillil^ 
^CDMJ&SSmCK§:^^iJ[^Mbfe^-^lCliS^Fast Retransmit & Fast Rec 
overySrll^f bTV>fc<DlC*fLT. *:&5«-ettl^#^t^?J£{CfeVAT3t#<«lfTCPliFa 
St RetransmitliH^fit-r. ^tl^ TCDM^ACK^ f^^^M^S (-^tlfeOMS 
ACK-ejl^34xTV>fcj||M5t^5=-^-feif*:J«.> hA^JgfrStlfc) ACK (partial AC 

iLti^s) (D^mKMi^mm^tit:^xkm.mm'r-'^'^^:^yh(DM^-'Si^ 

[0 0 10] 
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#2 000-341680 

-ffir&iJi $: S -5 z: 1? ^ o 

[0 0 11] 

BFMlSCiKC-e^StlSFast RecoveryOD^^ODl&'f^n S^'^y ^ tt. TCP NewRenoi: 
i^liti-5TCPCD— ||^J^M(Z)cfI^c||^$^lTv^s„ TCP SACK:*-:::^^/ 3 

a > L fe^-^CDgSUgMTCPOOgfr^ttH^^t^ i:;&oT^y^>^ 
:gELTV^-6o Fall, K. and Floyd, S. "Simulation— based Comparison of Tab 
oe, Reno and SACK TCP" , ^^Association for Computing Machinery (ACM 
) Computer Communication Review V. 26 N. 3 pp. 5 — 21, 1996^7^ (SIMiSC 

[0 0 12] 

0i3*^^0i8^#MbT. l^^lH5^ffi:^cil^E^cfBM$tlTv^ssACK:^- 

>/'^> 3 > S:M v^fcTCP®S^BS:^^•r€>o 
[0013] 

hmmmm^mi2. Acm^mmm^mis. ^^^^^ hmm^mi^. j^^yh^ 

[0 0 14] 

r:;^U^r-S/3>-9— if xHtr^mn trzf^J^-iymy^- x ll^^®2i 

3 > if - X n^^^ii ij^^r^v^-i/By mn^m2uz - ^ m t & 2: 
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#2 000 — 3 41680 



i)^^ Web i^jL-^) •f^K7^t.\Heh'*i-—A(OM^. FTP (File Transfer Protocol 

-^3S:jiDT*B#MlC33l'(gi-'&t><Z)Tfey. IP (Internet Protocol) zfUhzi 
A/T^^ V (Media Access Control) K^^f/^, NIC (Network Interface 

Card) om^m^n^-t^. n^v v^m^m^nf^^v v^m^m^i-i,. -eti 

-e^y, l^^ic, iP:^n ^:y^i:MACK^'r A, Nic^m-^ficic^B^t-s 

o 

[0 0 15] 

:^vy |xr7-^r3«Ethernet i^ifCOT"- ^ V > ^ HJV-^X^m 

m^nt^iip:^^ hv-^-e^}^, 'r'-'$i'^^:^y hmmmm¥mi2hfiCK^mm 
ffi#©i3, kcmm^M22^ ^-it^if:iLyh ^mmm^m23it r:fv^-t/m 

^m2hAciL^mmm^mi3itTCP(D^-dtt^':f^yhmmmmmzm^h. ack 

[0 0 16] 

^^A^e>TCP•fe^^^>^§:^fifcLT/^^^>y h^^#m4lc^g-rc: trS^fc^lii: b 

nr=??S:2W»Tt-s:r:^*e&'5o §fffl:fi:ill5Aicat$tiTv>^i:fe»;, TCP7?tt, (i) 

1 A>r h^^07^-a?cD$:/->y>:^#-^&*ii-SND. una 

(J^l^snd.unaiilBit-rS) , (2) ^ICj^IM-T'^^t'- ^ ® 
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#2000—3 4 1680 
-^>>^.##$:*i-tSND. NXT (ai^snd_nxtilfH«E-t'g>) . (3) m^mti^'bTC? 
D. WND (J!^|l|snd_imd^fB3^-t'5) . SIMlfcll^AlCttlB^S tlT^^3&V^*^ 

l§^MWcDfc«?)®39l#'i7>r > K'>*??&5lM^'>>f > K'i? (Jeill^snd_cwndi:|B^-r 

[GO 17] 

"r-^-ki^^yh j!lfi^S#^l2*^# A S SACK:*- :f a > S: M b a: ^ - © 
t?^t^ltpipe;{)<®i|i>W' > K'?snd_cwnd$:TIS'5^:^®^^^©^d^•$:«:^•t^>rX 

^bT7^-^s:j^#^-5c v^-^^mm^^mt. mmmmiiskai:^:ft/myv 

b ^^f"- 5? "fe > b ®-9->f X5:?f ^7=- ^ m^iiipipelCin#f So 
[0018] 

SFMlfciKET'tt, 3l#«!ITCPliSMfi!lTCP;&>e)SACK:r>^i/a>T'MMSti 
5^^7^-^®5/-^r>X##&*&M (^tl-^tiai4cfi, " start" H" end" ) 
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#2 00 0 — 341680 
$tlfe7^-^©«^<Z)5^-^®S/-^^>::^#-^$:^&MbTV^S (S14if, " retr 

So 

[0 0 19] 

[0 0 2 0] 

-fe 4)^;* > h ®#|g*^ e> ACK>1 »y -fe - &f^^ L, f^^T V V m.m^m^\^^^o ACK 
[002 1] 

ACK^>|g^a#^13»y^>r h^'fS#©15*^e>?g$tlSACKj3l##m22:i{)^jai'|gb 

3a#m32*^^«^$4^Sc sACK:*-:/->3>#!i.a#ai3ui, j^^v vm.m^m^ 

:6^e>at§tlfcACK>l '•yfe-i;K:SACK:r:/i/3>*^#V>TV>€>^'^, 
hTjK- KtCjg:Bife$-&e„ ACK^S#mi32li, x^-^^^Stf T?^v>m-a-. 
3&t)t>. Slow Start^Congestion AvoidancetfiliMSACK^rM^ b> M^ACK;b^^ 
^laiS (Jgill^. m^IlIilCS:rxmtthreshi:=fe,|a3^-rS) ^i^T'^'fiS 

^^>h## i&sm. snd.max^iBj^t-'S) $:ia^L (JS^I^, fBlg b ;^ "fe ^ > 
h#-^$:p_max_seq-e#flg"rs) , bfe^llM5='- ^ i^-T X^rpipelc^^ b> 
•€-<D^^,T?(3Dfi^'t?'f > K'^O^^CDffiSrlB'^b (JSill^, ffi-^UfelSSrss thresh 
T'#Mf-5) . fg^'i7>f > K'i7snd_cwnd$:i{i:$3^{C-tSo 
[0 0 2 2] 
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#2 00 0 — 341680 
ACK^Q.S#mi32ii, 3i^-Um^M^<Dm^. (1) a^ACRtC^LTiipipe© 

-rso ±iH. (1) , (2) vN-rtio^-^^T^^-^jt-fe^^^^hjuma^ 

jt5i^$tl^e>> i-:5;*)t>, ti_ack;()tp_max_seqJ;U =fc:*:^*^o:fe?>3l^-S!I^^ 
^aS^^TL/. pipe(Z)ffiS:OlC^FJii>fbL/. snd_cwnd$:ssthreshlc|B'B:bT V>:t|t 
iC^jS L, snd_unai:p_«ax_seqCD^B$: t i_ack®'(|t{C^^ LTCongestion Avoidan 

[0 0 2 3] 

mz. mi5tmi6^m^^xm^0um(Dmi^^um-t^o sis, sie^imm^ 

[00 24] 

■5^-^J?-fe^^:>t>b^#^S#©12tt, X^-^^^ai4i*^MV>Slow Start, Co 
ngestion Avoidance®^-^ OlStfi, :;^S40-eNo) iCli, ^mM'MtyU 

-mm<DmmPi'^^-^rb^:^ > h S:jzlM'r'& (1^. V yS41-S44) o JS^I^ 

T^-t^-fe^^ > h^M^aS#^23i:ACKj3imai#m22ii5^-^i2^;l > 
h$:^'©bT^(Z)3ll^?fi0®fe«)(DACK;*^y-fe-y$:'f^^b, iHMfSo ACK^^ 

No, SlOT'No) , m^Sl^tCj: y^^;;b^5i^$tlfc7^-^?:ill'g/'«^y:7T*^^giI 
l^b, :i<D^mmm^<DiHm^^v^-t^^^iZ7.nr7i^'~\^ (scrb) $:^mb C:^ 
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#2 000-341 680 

o 9cM0)V MI^0Dretran<Z)>(i7i)ni_ackJ; y V^#-^^iretran(Z)^g$:ti_a 
cktC^^) , snd_cwnd® -fil $: JSff snd_unai: p_max_seqa)'fii S: w (Z) ACK^ »y i2 

MM^^r^^^e) (1^, X5^^y::^S20*>e,S23) , 
[0 0 2 5] 

feACmM«l.a#^22tt, 

CK5r:;/'i/a>S:-^tfS^ACKS:#^L/, ^(D«^ACK$:j^M^SllCj?IMt-So ACK 
^M^aS^^iS-eti, SACK>r 3 >$:-^tfM^ACK$:^M-rsi:*-r. SACK;r 
:^i/g>j^lS#©l3l*^SACK:rys/a>■eJi^$4^TV^S«^S:XZIr3J<- 

, >^.5^^y;^SlT*Yes, S2) , -e®M=^ACKS:ACK^a.a^mi32lCtif o ACK«I.S#ai 
32T' ttM^ACK$:i!g $ n-S i: . M^ACK^^HItifdupacksS: > b T t/I" ^ ( 
X'ry::^S3-eNo, SlO-eYes, SllUff. S12t?No) „ M«ACK®^MiaiS[A^M 
^tSrrxmtthreshC^bfe^-^ (1^, >?.7^;y :/S127?Yes) tt, ACK^a3a#^132tt, 
^CDM^ACK-r^^StM^tlfer^Jei^l^^T^-^-fe^^^V l-^SaSIb, X^- 

M^^a.^(Dfe«?)(D#@^fjc®tjmsg^^^f^e) x-5^>y:/si3, si4) . x^ 

-W^ViM(Of=.^(r>^Wi(ri^^WL^'^\t.. P.max.seqlCsnd.aaxSria^b. It^b 
fc^^M-?— ^•9->f >Csnd_nxt — snd_uBa— dupacks* segsz$:pipe{C^^ b> ssthre 
Shi: 1^7 W > F'^7-b--f Xsnd_cwndlC-€-n**t?<3Dfgil^-f > K^-9->f X®^^^® 
ffisnd_cwnd/2$:Ig^'r'5o z:ri?> segsz^itt, MSS® 15 -5 o 
[0 0 2 6] 

Jgi^l^, ^- ^l-fe > h3SIM^S#^12i:ACK^#^!tS¥mi3ttp_max_seq-efB 
[0 0 27] 
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#2 000 — 341680 

X7^^y>^S37. S36) „ ^tl*T'(Z)ma?i^^J5if1--5ACK^^yfe-S^'$:^Mbfe 
im> X5^yr^S3i:S30i:S31-eYes) tt. m^flt^Snfc-5^-^"fe^^:5l> h 

pe<3!)'|g$:segsz:$}-/jN$ < snd_ima®M$:ti_acklc^^ LT, T^-^-^^j^yh 

mmmm^mi2izmmm^^-t^ >^7=-^y:^s32~s36) . 

[0 0 2 8] 

. ^^^-t^ (015cfi, >?.5^y yS40i:S50-eYes) „ ^(K>'^\Z\t.^- ^^^f :^y V 

, S52) . n^~^^^'r-^fim.< in. :^^*y::^S5l-??No) , ^m'^^^'r-^ 
(1^, >?.5=-^y:^S53TYes) ^i^(Z)ir^©7^-^-fe^*^> hSTf^^-r-S ( 

/jN$V>JlilC^#5-t-5o -t^t^t), XnTJi?- K®$fem® UX hM^A^e>, start 
>retran+li:;&Syxh5I^S:fiib, ^® J:^^y :^ hiim*^#^f tlti. ^ 
® y M|^©retran+ e>start - 1* t - ^ -fe > 

[0 0 2 9] 

^mm-t^ in. sse) „ 

[0 0 3 0] 
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#2 000—341680 

:/S3T*Yes, X7=-':y::^S30T-No) , ACK«|.a#®132tt, 3tm®ACK^Si:|^^33IM 

a#m2JCj3IMll^$:tf^ei (IM, :^7^y::/S20'-S23) o 
[0 0 3 1] 

^s. smctt^ 1 ®^s^.{c i: y ^^-r^)?^- a? -fe > h iiACK^ v'^-v 

-5 1 n:^^^$/3>-e^ ymy $ti-5^~a?i2^::i> b2:ACK:)i-y-fe-S^®$/-^r 

> r tittTcp-e <Di/-fr > x##(Z)^>t?fffl^ =3 i/ a > e> (omnm. 

^^©^laCDT'-^i^^*^^ h CD i/->?r 5: 1 lCbfe%©T^5 (JBill^® 

$/-^r>>?.0-e=fci^^) o HiT-eii^^^/w- > K'i7*^8*Mss*eio®-T'-^-fei^* 

(1 : 1000) FRef^^i@|bfel^-'5^-i5?$:-^t?7'-5t"fe>';t> 

L;t5^-^-fe^^> hi : 10003b'5^^b7^:t«?)^©5^-t5?-fe^^;i> 
i: ^ icfg^ L >f >f A T h -r S * "^'T^-- ^5^ -fe iJ'*;^ > h 

[0 0 3 2] 

mn^^rfmoy^y-^yTsmiZiQWX. "x:y" (x, yli^|5[) 
^i2^7*^> ^x*^e>y^-^t^TCP7'-^■fe^*^>' h^^-To "ACK : n" (n«^|g[) 
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#2 00 0 — 341680 

[0 0 3 3] 

^ s o ^ (DM m It. xkmrnimt^mmTCFi)^ e> sack;*- zft^^y xm.^ $ ti s 

- tJf -fe > b nJSt V^ J: e> ^/hS Jfe-iJ-^f XOD^-^ttSj^^? >r V® >f A 

[0034] 

Sffi tt, tiSejI^^fi^^g'e ttOQ^ - tll^^atfi® jll#«!lTCPli^#ffi!lTCP*> ® ACK:* 
-fe - S^'^MCMJS b TIS^^o fcilUt';? >r > K ^7 ^gl^ac-^S ACK;l -fe - 

[0 0 3 5] 

B181C tt^ 3 CD ^M.^JC »; ^^-r -5 -fe > h t ACK:* -fe - e;?® 

i^yy (1 : 1000) Y^'^\.xn^\^tz.n—'r-'^^'^ti'r'-^'^^:^y 
F*^?IS!*i^b, 35)^0, ^®^^MMTCP;{)^i3l«l/fcACK^^yfe-i^©W<Z)-0}^)^ 

y hi : lOOO03^M*'^?!i^$4x-S*T?liftlO«)|g^'i/>f > F^7-9--f X8*MSS®^ 



1 8 
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#2 000 — 3 41680 

♦ 

> K 'i' i: U TJffM L T V^ :& V N„ 
[0 0 3 6] 

^l®^S^JCBBLTtt, "^M. mm., -^ffl. "^-YAT-i? h^rM-rsSACK 

-iz^nmm-n^" , «^«#ji«^^#^fe#cQ98-63 pp. 21-26, 1993^ 

-fe: y :?i > h cD3^M3?)^SACK;t 3 > J: o T jt^ $ tife^-^JCfiailT'- ^ -fe i5^^ 
[0 0 3 7] 

[0 0 3 8] 
[fgS S: «im t- -5 «b ® #m] 
_tfaillSS:«?^"r-Sfe«), >fc^WOl|l®M#tt, 5=-;5?^B^Si:-T'-i?^ 

c 

1 9 ailE# 2001-3077796 



#2000-3 41680 

[0 0 3 9] 

imm<Jy'm^<K>wm%. mi^s^tcfev^r, mL'r-^m.mmm^. ^#-r 

t7>^®iai:^bv%^-^{c, IsfiH;??^?^^®®^: loit^(^$-B:S^li:S:#^i:■r 
So 

[0 0 4 0] 

nmMayT"- it ^imm-t^m i Mm z zrn^ ^uw v. mmh^^'r- 9 

m^%l(n>7—zf)\^\z.^m>\^^ m^ii'Ozy^oy^^^iJ'^y^mz.nx^X. i^^ 
- isit b ® -fit ta IBII 2 (Z) 7^ - ic salt b © ^^.i? (D t&ffi 

[0 0 4 1 ] 

^mm(DmA(Dmm%. f^z<DmmziB\^x. mU'T--^i^m^w\t. mm-^ 
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#2000—341680 

^M^ffli, ^mx^f^'r-^J^fTv htcM-r-SACK/l^iry McM^Mbfe7^-t5? 

■5^-^3lHg^g«. ^Mb:feACKA>r^y Mc^MfS^W^il LT^*4^TV^S^ 
M*^. talSH 2 - IciaiS b :t ^ (Z) ^j^.'^c^mt^ii > ^ cDll i: *f ^5 ^ 

[0 0 4 2] 

. t5ia7^-i5fi3i«asii. x^-M^tf'tctuia^^-^^M^e^^^^^titACK 

So 

[0 0 4 3] 
[^«(;d|I8IC!)^^] 

[0044] 

g^i^^tiSo jt-fg^tfltt, r^U>!r-^>3 if^llff^^llilT'-^-fe^J'* 



a}iE# 2001-3077796 



#2 000 — 341680 

^ S%S^^<Dl^mX'Mm U 7^ =fo ® i: 1^ D T' IP:^^ h y - iJ7 & -5 o 
[0 0 4 5] 

5^- ^5f -fe > h3SI^«tS#ai21 ACK^M#^13> ACKMM#^22U ^ 
a > iJ- - tr>^ll=?T#^ll*^ ^ai$tLS7^-^S:T:;^U>5r-$/a #®2l{c 
[0 0 4 6] 

^-^•^if^yh mmmm^mi2it.kCK^m^m^misi,tmmv-^'r'- ^^^^ 

Fh U ^y';''®lHltS[5:3B«-rs^^7> FhU v-zTi^-Oy^ (RTC) 

^ > h y X h ttrn^ ^ -fe > h33iMMSi#^i2i*^3ii# b fev^- ^ -fe 

ic r ti * -e^SI^ b T Ig^ttfii^ SACK:*- a > -ei@im*^?S|^ S tiT V V 

hj ® rstartj , rendj , Frtj ) . Zltl e>(^) U X hg^*'^^tl^tl«^lC 

'r-t5?i2y:>t> hi : lOOO^rRTCAU® ii^lCjt^b, MOOl : 200 

0i:2001 : 3000 5:RTC}?)^2® il^jIMb, ^tl ^3o(^7=- -fe > MC>^f -51^ 
a«t^, ^fett> SACK;^•yi/a>^C<fcS33l^?S^^i*^^SM^4^TV^^V^il^(Z) 
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#2 00 0—341680 

-3?1Z^^:?l> MOOl : 2000, 2001 : 3000, 1 : 1000® hMM(D^XflZtStV . 
ib^-D, "T-^i^^'i^ > hlOOl : 2000 i: 2001 : 3000® Uy?. hM^®W^li®2®-e 
ti-6ti®U;^ hH^iUm-^^^Jc^oTv^SA^, 'T-^'^^i^y M : 1000® 
U >^ Ml^® rt®'|it*^3h o % ® 5 „ 
[0 0 4 7] 

* fc, itM^gi ^Ma«2T'3i^# S tis ^ 12 - S^Hc iiS3T'at-r ^ -i? > 

K h U ^y^;f7^7>:5t'(8^ji^t"SRound Trip Counter (RTC) :r:/t/a>:7^ — 
/!/ KilRound Trip Counter Echo (RTCE : ^ > F h U y "^^9 ' xn— ; 

^r:5i> hlcRTC:t:;^S/a>7>r-;i/K$:jiiDL, ^® i:^^^bTV%SRTC®ffi^ 
RTC:4-:^i/3>:7>r — ;VK®Round Trip Counter-fit:? >f -/l/ K (J!J*I^, ti_rtc:7 

*ett, RTC>ry^3>:7W -;^Kli7='-^®SM ( TRTCj ) ^r^-rsif h®Kin 
d(5!j-f>K) 7>f-;i/Ki:. 8l^-/ h bT7^-^®«^3$:^-r8tr^y h 

©Length if 7-f--«/Ki:. RTC-fitSra^i-Stf^y h®RTC'fii7 >r -/l^ K*^ 

e>«I^StlTV^So RTCE:;r::^$/3>7>f -;i/Ktt-5='-t5'®S»lI ( ""RTCEj ) 
■fStf^y h®Kind:7^ — ;!/ Kh, 5^- ®;S$3$:^-r8tf ^y h®Length:7 Y —JH 
Ki:. RTCEffiS:a^-r8fcf^y h®RTCE^8^W' FJ5)^e>#^StlTV^So *;t> ACK 

T'-iJf-fey;*^ h®ACK;A ^y -fe- S^Srf^^fSl^, f^^bfeACK^ ^y i2- e;iCRTCE 
:r>''S>3>:7'f F$:ii]&nL/, T^-^-fei7*^> h®RTC;r^$/3 >®Round Tri 
p Counter-fit^/W F® -fit ^ Round Trip Counter Echo-fB :7 >f — ;V F ti 
_rtce:7>f -;i/Fi:%^Sat-S) iC^^^bTACK^l ^y -fe-i^^SrMMf So 
[0 0 4 8] 
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#2 000 — 341680 



[0 0 4 9] 

-^r>X##^Jit* snd_nxt, (3) ^B#fiff75)^ e>TCP/\»)/ ©Window^ -f KT? 
jt^$*lfcffi#{WCD^m'^7-f > K^^i^-fX^rJi-tsnd.wnd, |gilM#® 

>r X*^ffl#fl!f ^« "J? > K ^7 snd_wnd t. I3il 'i? W > K snd_cwnd<3D V > "T 4x <fc »; =fo 

, ^COl^tClif^^t-'ST^-^-fe^j!'*^ > MCETC:t:;''^/3 ^^r^^lnib, ^ ©Round T 
rip Counter^i7'f-;l/K^C^®^:^^^#LTV^^RTC®^iS:^^L. 

®«%0i:ft^®-5^-^<Z)$/-^>X#-^-e*)»J, rt®<ii;5)^Round Trip Counter-fit 
[0 0 5 0] 

-fe > hill'fi^Q.S#mi21;b^^i;^SSACK:r::/e/ a > Sr^rJM b fcoi^ - 



2 4 
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#2 000 — 341680 

[00 5 1] 
[0 0 5 2] 

m'fi*!iS^a22llcM^-r'5. ^mx^tz.'f-^i'^^i^y hlcRTC:r:3^t/a>A^4* 
iD3tlTV>S^'^tt-^®'W#%ACK^ma#©221lC?S-ro 
[0 0 5 3] 

ACmMjia.S#a221li7^-- ^^^i<-^V ^M^a#m231*^ e>a^S tlS■T'- 
t5^"fe^^:i>^<D'»#;^)^e>ACK>ly•fe-S^^$:f^^L/. /t/r-y hM'fg#S24lc2l"t-o A 

K:?l y-fe— e;>'lCRTCE:r:^i/a >S:#Snb, -^©Roiind Trip Counter Echo-fit^-f — 
;i/KlCM^$ti:tRTC:*-::^S/3><Z)Round Trip Coimter-fii:? ^ F®ffiS:^^ 

[0 0 5 4] 

ACK^ig^S#ai3tt;N°^r h ^M#mi5*^ m. $ ACm'fi#^221 ^^j^l-© 
L:feACK^ ^y-fe-^'&^tilt- <2>#aT'> MiC, SAGK:^::^^/ a >^ll#^133.i:ACK 
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#2 000—341680 

[0 0 5 5] 

ACK^S#^134li. ^ -r, b feACK:3l -fe - S^A^RTCE;^ ^ i/ 3 > 7 >f - ;i/ 
K^:-^^TV^S^^. RTCE^ry^a yy-f FODRound Trip Counter Echo'fii 

yh7y':f^^o ^bT> 3i^-M#^0.S«t»T'^V%#-^, fJ&t)"b. Slow Start 
•»f>Congestion AvoidanceifiliM^ACKSr^^b. M^ACKjb^M^HftJtrxmtthreshlSF 

h3b^e>giii^b, mm-t^'r'-^o'r~-i(-^^':^yh<Dmm.^w^vy.hm:m ( " 

start" H "end" 5b«^4x€tl^®^- "fe > h ® 

^iicD^«)ia«9Maii: LT. ^(o^MX'mmm^v:^^^^- ^ ©s^©7^- 

(DiZ^^ y h##snd_maxS:p_iiiax_seqlC|aitU, «l^bfc?!IM7=-i5?-9->fXS:pi 
peJC^^ ssthreshiilgl^i^ >f > Ki^snd_cwndlC-?-(5DNFj^-e©|g^'i7 -f > K'J' 

[0 0 5 6] 

kCmm^miSAlt. x^-M^^aatf^^-a-, (D M^ACKlC^UTttpipe© 
«S:lMSS-!J->fX^/h$<L, (2) HjRlfl^A^Mff^tlfcS-a-lCtt, MUStlgS 
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#2 000 — 341 680 

A>e>^tCfct)CDS:pipe®fiti:bTII|g^L, snd_anaS:ACK:3l -fe- s;<Z)il^f S 
l|iK5i^®1itti_acklC3lff"rSo JilB, (1) > (2) \^m<Dm'k%'r 

isifi^^XmMmU^nt:^^. -r;&t>t», ti_ack:«)tp_max_seqj: y 
%:*:^*^oifee>ac^-tIW^aS:^7b, pipe©<i$:0lC*3ii'ffcb, snd_cwnd$:s 
sthreshlCfHISL/T V^fc^itlC^^ V. snd_unai:p_max_seq®'fit?:ti_ack®iii{C^ 
^L/T Congest ion AvoidanceS:g|^&'^-5o 
[0 0 5 7] 

[0 0 5 8] 

5^-^'fe^>l>hjt#jia.S#mi21l±, 3:^-tI^^Stf•e^V^S low Start, C 
ongestion Avoi dance CD (S4tfi, :^S40-eNo) iCli, ^^M^HyU 

3^S41-'S43feJ:miO'-Xll) . -x- ^ ^^'^ > h SrsSI^'r 

mM^m22i itv^ ~^'^^':<y u r ^ ® mmmw^cD :t ® ack^ - 

:t:^5^a>:7>f K$:fd-Jnb> ^<3DRTCE:t:/i/a >37 FORound Trip C 
ounter Echo^y ^ - A/ \^ iZlt. -e®ACK:?l ^/•fe-S^Srj^'fgf Sl^Hil^^iofc^- 
t^irtJ^'j^V hlC>f^in$tlTV>SRTC>r^S>3 >7 W — Fc^Round Trip Counter 
F©'ia^=f&M-r'5= ACK^-e^aS^miSliACK^ ^y-fe-i^^^'^t- -Sh 



2 7 
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#2 000 — 3 4 1 680 



a#ai34lCig$tlSc ACK^S#ai34a, ^^LfcACK;* iz- 2^A^RTCE>r::/2/ 
a>:7>f-;i/K§:-^AyT'V%-g)#-^, *-r, rtcetT:/^ a >:7>f KORound Tr 
ip Counter Echo-fit^ -f — ;b Kti_rtce®'litS:#flg b, ti_rtce<D'fB*^-€^<^) ^ ®R 
TCOmt.^ hVft\>ii im. X5^^);:/X4-lTYes) RTC(Z)'!itS:-o4^:j57 'i?^ h T »y 

S3^Sio-eNo) , mM!&m\z.i.^y^^1Sm^^t\.t=.'r-^^'^mJ^vvris^hm 

, snd_cwndC!)#$:3g^b. snd_unafcp_inax_seq®'fB^ ZICDACK^ ^y-fe - 

(I^. :7.7^y::^S20, X5, S22*>e>S23) „ 
[0 0 5 9] 

©23UC^M$4lfe#-^. 5='-i5t-fe^^:*> h^#^S#l8231-ettM^bfc7^-i5r 

$tlfeACKizl#^S^S22Ui, MtJI^L^T^-^-fe^*^ > hJe^l^C7)e/->^r>X#-^ 

SSACK:t>^S/ a ^Sr-g-trM^ACK&f^J^b, ^0D««ACK5:j^#^MUC)3l#f -5 
o ACK^B^S#®13-ett. SACK::r:^$/a>$:-^tf*^ACK5:^#"rS2l*-r. SA 
Clyt':ft/my mM^mssif^ SACK7^ a > TfiS^ $4xTVAS'W^$:i2^#-fe^*^ 

> h y h icMffifc L (M3t3^)^Jt^stl•rv^sf'-^-fe^*^> h©y X hn^^ill 

m"fe^^:*> hy;<. h*^e>g3BS?) (®5tf». :^^yzfSlXYes^ Xl) , mmCK§:ACK 

^;{j't7>^tdupacks5::3i7it7> hT^y y-t-S (I^, >^ 5^ ^537: No, SlQ-eYes, Sll 
^ff, S12-eNo) „ M«ACK®^MiatSC*^^^IS:rxmtthreshlC^L/:t^-^ (1^. X 
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#2 000 — 3 41680 

7^ >^si2T?Yes) It. Acmm^msAit. ^<DmmcKvmmmm^tir:Lrx&.^ 

^^^T' tt, p_max_seqlCsnd_maxS:|H® L/, b ©-5=- ^ if Xsnd_nxt 
-snd_una-dupacks*segS2S:pipeC^^b, ssthreshi:|gg|'i7 >f > K'?-9--YXs 
nd_cwnd{C^tl*'r®IM^'i7>f > K'^l?'^ X(Z)^4^©'(itsnd_cimd/2$:^^-rSi 

[0 0 6 0] 

J«l^, ^ -fe > h M#^Q.ll#mi21 i: AC8^<gj!a.ai#mi3«p_max_seq-e 
[0 0 6 1] 

S:35^03&V^#■^ (IM, XT^y :/S3^S30T-etl^mes, SSlTfNo) ^pipe©-® 
S:segsz:9-/h$< 5^- ^ "fe > hjt#^Q.il#m21lCji#l|:^%-t5 (f^, 
X5^^yyS37, S36) o -?-tl*T'®^«?i^S:MiT-^SACK^ »)/-fe-e/'S:^mb;t 
(1^, >?.5^^y:/S3i:S30i:S31T'Yes) H^StfgSnfc-r'-^Jf-fei^^ > h 

1^. x-ry:/x6) ; pipe©'iiiS:t&i^oD:^7=-y^x6-eigii5bfci;x 

^^fcv^-^^^D-l?->f jXCD-^tfte-^D (1^, T.'TVZfTl) , snd_una<Dfl[S:ti_acklc 
^^bT (1^, 7.5"^y:/S35) , •T'-^-fe^^^>hM^^S#^12lCj|IMil*^ 

[0 0 6 2] 

"i^-f > K^7pipeOD'fit;{)^snd_cwndOD'fii<k t> tj/h^ V>^-^lC7^- ^ -fe :y h^r-f^^ 
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#2 000 — 3 41680 

»y^S53TYes) ^^(JDgr^^T^^- iJ? -fe > b ^r^^-TS (1^, ::/S54) 

ai21tt, 3@l«-fe^:>l>hy^ b<Z)$fem®y X hMm*^e>, rt^RTC-2t^sy 
[0 0 6 3] 

-?-(D7=-^-fe^^>hJCRTC7r-:;/'i/3>:7>f--;i'K$:#inbT-e®Round Trip Co 
uiiter>|ii7>f -;i'Fti_rtclC3^:&®^'t7> Fh y "/i^ij > ^RTC©|i^|g^ b ( 
3^X15) , > ha^-^^P^^^r^t-y :^ hH^ (starts: en 

(!^, x^»y::/'S56) „ 
[0 0 6 4] 
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#2 000-3 41680 
s, S30"^No) , ACK«LS#^134tt. ji^®ACK^a.ai: 4xfei2 

[0 0 6 5] 

^ > K h y 5/ ::/"557 "i? > -la 5: § -ftTiam l^Xism. ACK^ ^y -fe - 2^' {C-^ * 
tlSRound Trip Counter Echo-jiir^ -f KO^BSrjpJ^^TS ^ i:lC<J: y g^bfc 

iooo<Dm^^w^(D7'-"^'^ ^:^yvx'^ y m y $n-5RTC(z>m'^mu 

Zihii^V^^ (06•rttrtc=4T'||;g©|^JllS:^?oTV^§„ ) c 
[0 0 6 6] 

*Q.Stti®ACK^ -/-fe-S^'CDm^^JC^bX, ^tltc j:y lMSS:$)-|g^C'>f ^F^^^g-?: 
-oooACK^ ^y-fe->::;^^&^mt9^b:tmT-mMSSdD-©fiil'i7>r > K'i^jb^^^sti 

y , ACK;i ^y -fe - 5^'*^^^ b fc^T* =fe^i^ODACK;i »y 12 - <fc y 1MSS4)-©$M 

[0 0 6 7] 



3 1 



aiiE# 2001-3077796 



4^2 000 — 341680 

[0 0 6 8] 

t:^. -ecDI^lc, Eg3iC:utb;t--3®>r^i/a>$:Length:7>f-;i/K®'liitb 
T4S:ifb> Kind7-f-;i/KtCif^CD:r::/i/a>il»fI^®ffi$:i#t», Length:? 
— ;i/ KJSi^K^lCRound Trip Counter|t 7 -f — ;i/ K . Round Trip Counter Echo^ 
:7>C-;i/K$:f#oRound Trip Counter:^::/'^/ a >:7>f — /I/ KSr^^-T-S 3 J: 

jIIBs ^'^C5)K^I&IJCfeV\T Round Trip CounterCD^ y St U 
a > 7 -f KiJ->f X $:«3ii^b-r -5 3 i: *«T* ^ S o 
[0 0 6 9] 

r^ic, mmhmi2^^mvx. *^re©m2©ll^6©?^®^c•^v^Ti^wt- s 

i5?RTC$:#Ab. j?l^^iSll?®^-^i"fe^^> h^^#lC>tUTjilM^®RTC<Z)ffl 
i:M^#l-tTlfab. RTC<Dffi»5^-iJ?i2y:jt> h(Z)RTC7-f -;i/Ki:^#ait2 

:/;!j'I?:/^RTCS:#A"r<5:!b^ RTCOffi®-^ U ^ "TCP Extensions for High 
Performance" , RFC1323*egElC^j£$tlTV>STCP<Z)^Jt >f A:^^ >:^;*'yS/a > 

[0 0 7 0] 
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4t2 000-341 680 

[0 0 7 1] 

■5=- ^ir > hj^M^Q!SI#mi22i:ACK^fg^S#^l3T'li> ^ 1 

start" "end" iZ^m-t^tfK H 1 U X hM^ilM^-S® 

-i^-fe^jji^ hiciit5?>f A:rr/i/a>7W'-;i'F (010) V:^hmm 

me Stamp Value (^>r A>C.^ >://ty a. — ) :7>r— ;i/F (SlOcp, Time Stamp V 
uluey ^ - jfl \^ (TSval^-f K) o ti_tsval7 Fi:ia^-t-§) 

^yvrfij^y^ (RTC) 7>f-;i/Ki:^M:7>r->n/K*>e>:&si^3-K®5^-3^ 
^^'irv Kh y »y:/:;57'i7>^5tcD'litS:RTC7-f -/I/ Kic, RTC:? K®^ 
tfy^v^yv^ij'^y ^^m^n L. T. ^cd ^ 't? > K b U > ^ -filic v^ t 
S^lCj^lMb^f^-^iri'*:^ > htc#inufc^-r Ax^>:/:t:/e/3>ooTSvai 
:7>r-;i/K<itti_tsvai$:^M:7^ Klc|&^LT^<. 

[0 0 7 2] 

(Dmmi^xmm-t^^^-'^f)^^^M^i^^-^^^:^yh^^^L. mmir^ 

i)^. ^(Dmz\t^v^-"St'bif:^yhlz^>(J^7.^>-:fyirzfiyBy^iiMl^. ^® 
ti.tsval^'-f -;i/KtfiJC^^E<Z)^^J5:^^b> ^'-^-fe^*^^ hjt#lC^-rStu 
«&bfem2®|il^9®|IM«>?^^tCfet:J-'5UX hil^Srf^^b. f^^Lfeyx Ml 



3 3 
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#2 000 — 341680 

V>«-a-l±5^- ^±^:^yh ®ti_tsval7 >f - /I/ KIC#JD Lfc^&^M7 W K 
[0 0 7 3] 

33l«^{Clipipe®«$:Jlif"r'S*\ lfj2l*feliifM^#i-<57'-^-fe^^ > h 
[0 0 7 4] 

>h^#«i.a^^23ii:iM^. nfTv h^«^a25*^e>Msns7'-^-izi^^> 

^^«^a#m22*^^3@IMS^lfc7^-^5^"fe^^;J^> hS:^«b, ^^bfcv^-t? 
$:]iii$iE b < ^M^t -7 T {C*&^ b, b fcT^- ^ -fe > N S: ACK,^ 

M*a!a#m22JCji^-r-g>o ^«b^5=^-^'fey^> hic^^r Ax^^:^:^:;^^/ 

a >A^#i^stlTv^-5#'&«-ecD'»#=feAcm^«la#m222^c^gt■ro 

[0 0 7 5] 
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[0 0 7 6] 

[0 0 7 7] 

ACK^#«l3S#^ai3li/^^r y h^'|g#mi53&^e>?SS*lSACmM#m222*^j|IM 
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[0 0 8 3] 

JEi^l^. 7^- -fe > h jI«Ma#ai22 i: ACK^M^a#ai3ttp_max_seqT' 
[0 0 8 4] 
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mm-t^ imnrp. X5^>y :/S40i:S50T^Yes) „ ^©l^icii-r- ^ i2 > 
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